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(54) SEMICONDUCTOR INTEGRATED CIRCUIT, MANUFACTURING METHOD FOR THE 
SEMICONDUCTOR INTEGRATED CIRCUIT, SEMICONDUCTOR ELEMENT MEMBER, 
ELECTROOPTIC DEVICE, AND ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor integrated circuit which improves the use 
rate of a semiconductor substrate where a 
semiconductor element is formed and decreases waste 
of manufacturing processes for the integrated circuit, a 
manufacturing circuit for the semiconductor integrated 
circuit, a semiconductor element member, an 
electrooptic device, and electronic equipment. 
SOLUTION: On the substrate 10 of a semiconductor, a 
semiconductor device (semiconductor element) 13 is 
formed and only a function layer 12 which is a surface 
layer on the substrate 10 and includes the 
semiconductor device (semiconductor element) 13 is cut 
into fine tiles apart from the substrate 10. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The manufacture approach of the semiconductor integrated circuit characterized by what a 
semiconductor device is formed in a semi-conductor substrate, and only the stratum functionale which is 
a surface in said semi-conductor substrate, and contains said semiconductor device is separated for from 
the semi-conductor substrate concerned. 

[Claim 2] The manufacture approach of the semiconductor integrated circuit characterized by what a 
film is stuck on the field side in which the semiconductor device was formed in the semi-conductor 
substrate, and said semiconductor device in said semi-conductor substrate was formed, and the stratum 
functionale containing said semiconductor device in said semi-conductor substrate is separated for from 
the semi-conductor substrate concerned. 

[Claim 3] Said semiconductor device is the manufacture approach of the semiconductor integrated 
circuit according to claim 1 or 2 characterized by what it is a compound semiconductor device and has at 
least one of a light emitting diode, a surface emission-type laser, a photodiode, a high electron mobility 
transistor, an inductor, a capacitor, resistance, and hetero-bipolar transistors for. 
[Claim 4] Said semiconductor device is the manufacture approach of the semiconductor integrated 
circuit according to claim 1 to 3 characterized by what it is a silicon semiconductor device and at least 
one of an integrated circuit, a photodiode, a transistor, and diodes is made for. 

[Claim 5] The manufacture approach of the semiconductor integrated circuit according to claim 2 to 4 
characterized by what it sticks on said film and the ******** aforementioned stratum functionale is 
joined for to the substrate which consists of either silicon, a quartz, sapphire, a metal, ceramics and a 
plastic film. 

[Claim 6] Said semi-conductor substrate is the manufacture approach of the semiconductor integrated 
circuit according to claim 1 to 5 characterized by what it has the sacrifice layer arranged at the lower 
layer of said stratum functionale, and it is etching the sacrifice layer concerned and the stratum 
functionale concerned is separated for from the semi-conductor substrate concerned. 
[Claim 7] It is the manufacture approach of the semiconductor integrated circuit according to claim 6 
characterized by what said semi-conductor substrate consists of a gallium-arsenide compound 
semiconductor, and said sacrifice layer consists of an aluminum arsenic compound semi-conductor, an 
aluminum gallium and an arsenide semi-conductor, an indium and a phosphorus compound 
semiconductor, or an indium gallium and a phosphorus compound semiconductor. 
[Claim 8] It is the manufacture approach of the semiconductor integrated circuit according to claim 6 
which said semi-conductor substrate is formed in the silicon on insulator (SOI) substrate, and is 
characterized by what said sacrifice layer consists of silicon oxide. 

[Claim 9] The manufacture approach of the semiconductor integrated circuit according to claim 6 to 8 
characterized by what said stratum functionale is separated for from the semi-conductor substrate 
concerned by etching said sacrifice layer while a separation slot is established in said semi-conductor 
substrate and preparing the separation slot concerned. 

[Claim 10] Said separation slot is the manufacture approach of the semiconductor integrated circuit 
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according to claim 9 characterized by what is formed by the approach of either dry etching and wet 
etching. 

[Claim 11] Said separation slot is the manufacture approach of the semiconductor integrated circuit 
according to claim 9 or 10 characterized by what it has the depth which reaches said sacrifice layer at 
least for. 

[Claim 12] The manufacture approach of the semiconductor integrated circuit according to claim 7 
characterized by what said sacrifice layer is etched for by the low-concentration hydrochloric acid or 
fluoric acid, and buffer fluoric acid. 

[Claim 13] The manufacture approach of the semiconductor integrated circuit characterized by what said 
semiconductor device separates for from said semi-conductor substrate by forming a semiconductor 
device in the semi-conductor substrate which has the sacrifice layer which can be removed by etching, 
forming a separation slot with the depth which reaches said sacrifice layer at least, sticking a film on the 
front face of said semi-conductor substrate, injecting an etching reagent into said separation slot, and 
etching said sacrifice layer into said semi-conductor substrate. 

[Claim 14] The manufacture approach of the semiconductor integrated circuit according to claim 13 
characterized by what said semiconductor device stuck on said film is joined for to a different substrate 
from said semi-conductor substrate. 

[Claim 15] The manufacture approach of the semiconductor integrated circuit according to claim 14 
characterized by what said semiconductor device joined to said substrate is connected with the circuit 
formed on the substrate concerned for. 

[Claim 16] The semiconductor device member which separates from the semi-conductor substrate 
concerned and is characterized by what the semiconductor device member concerned is stuck on the 
film for by using as a semiconductor device member the semiconductor device formed in the semi- 
conductor substrate. 

[Claim 17] The semiconductor integrated circuit characterized by the thing come to join a 
semiconductor device member according to claim 16 to a different substrate from a semi-conductor 
substrate according to claim 16, a semiconductor device member and the circuit of the substrate 
concerned concerned are connected, and it comes to form an integrated circuit. 
[Claim 18] The electro-optic device characterized by having a semiconductor integrated circuit 
according to claim 17. 

[Claim 19] the stratum functionate containing the semiconductor device separated from the semi- 
conductor substrate according to claim 1 to 5, the semiconductor device separated from the semi- 
conductor substrate according to claim 13, and ** -- the electro-optic device characterized by having at 
least one inside. 

[Claim 20] Said electro-optic device is an electro-optic device according to claim 18 or 19 characterized 
by having the switching means connected at two or more data lines, and two or more scanning lines by 
which it was formed in the shape of a matrix and said scanning line and the data line, and the pixel 
electrode connected to said switching means. 

[Claim 21] Said electro-optic device is an electro-optic device according to claim 18 or 19 characterized 
by having a light emitting device. 

[Claim 22] Electronic equipment characterized by equipping claim 18 thru/or any 1 term of 21 with the 
electro-optic device of a publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a semiconductor 
integrated circuit and a semiconductor integrated circuit, a semiconductor device member, an electro- 
optic device, and electronic equipment. It is related with the approach of transferring a certain 
semiconductor device on the body (for example, substrate) of different construction material especially 
from the construction material of the semiconductor device concerned. 
[0002] 

[Description of the Prior Art] The technique which forms the semiconductor device of preparing a 
surface emission-type laser (VCSEL), a photodiode (PD), or a high electron mobility transistor (HEMT) 
made from a gallium arsenide etc. on a silicon semi-conductor substrate, or sticking a minute silicon 
transistor on a glass substrate instead of the thin film transistor (TFT) of each pixel of a liquid crystal 
display (LCD), on the substrate with which construction material differs is considered. 
[0003] An optoelectronics integrated circuit (OEIC) is mentioned as an integrated circuit which has the 
semi-conductor with which such construction material differs. An optoelectronics integrated circuit is an 
integrated circuit equipped with the I/O means by light. Although signal processing within an integrated 
circuit is performed using an electrical signal, the I/O with the outside of an integrated circuit is 
performed using a lightwave signal. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, by computer, the working speed inside CPU 
(clock of operation) is improving by detailed-ization of the internal structure of an integrated circuit 
every year. However, the signal transduction rate in a bus is reaching a limitation mostly, and serves as a 
bottleneck of the processing speed of a computer. If a lightwave signal can perform signal transduction 
in this bus, it will become possible to raise the limitation of the processing speed of a computer 
remarkably. In order to realize this, it is necessary to make minute luminescence and photo detector 
build in the integrated circuit made from silicon. 

[0005] However, since silicon is an indirect semiconductor, it cannot emit light. Then, it is necessary to 
constitute an integrated circuit combining semi-conductor light emitting device with another silicon and 
silicon. Here, a thing promising as a semi-conductor light emitting device is a surface emission-type 
laser (VCSEL) which consists of compound semiconductors, such as a gallium arsenide (GaAs). 
However, the surface emission-type laser is dramatically difficult to form on a silicon integrated circuit 
directly according to semi-conductor processes, such as epitaxy, in order not to carry out lattice 
matching to silicon. Usually, a surface emission-type laser is formed on a gallium-arsenide substrate. 
Then, the surface emission-type laser on a gallium-arsenide substrate is chip-ized, and how to unite an 
electrical signal transfer circuit and a lightwave signal transfer circuit is considered by mounting this 
chip in a silicon integrated-circuit substrate mechanically. 

[0006] On the other hand, also in order not to make useless area of the semi-conductor substrate with 
which an integrated circuit is formed, the thing small as much as possible of the chip size of the surface 
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emission-type laser component on an integrated circuit is desirable also because of the ease of carrying 
out of the handling after fusion. If it can do, I will want to make it dimension = (number 10-micrometer 
angle of several micrometer[ in thickness ] x area) of same extent as the case where an integrated circuit 
is formed by the monolithic. However, in the conventional semi-conductor mounting technology, the 
chip size which can be handled is the above (number 100-micrometer angle of number 10-micrometerof 
thickness x area) size. 

[0007] There is a technique indicated by the 1st precedence reference (a journal, "electronics", the 
October, 2000 issue, 37 pages - 40 pages) and the 2nd precedence reference (a journal, the "Institute of 
Electronics, Information and Communication Engineers paper magazine", 2001/9, Vol.J84-C.No9) to 
these. It removes by grinding a substrate first, and only the stratum functionale (several micrometers) of 
the pole surface used as a semiconductor device is imprinted to another maintenance substrate, it 
operates orthopedically in desired magnitude with handling and a photolithography technique, and the 
technique of these precedence reference is joined to the last substrate. Now, a semi-conductor layer 
(stratum functionale) with a thickness of several micrometers it is thin to the target semiconductor 
device is formed in the location of a request of the last substrate. This is processed in the usual semi- 
conductor process, and an electrode etc. is attached and it is made to complete. 
[0008] Since the trouble of the technique of these [ 1st ] and the 2nd precedence reference removes a 
semi-conductor substrate by polish, it is a point that the maintenance substrate of the rigid body is 
needed. Therefore, it is necessary to perform junction to the last substrate by complete package. That is, 
before joining, all semi-conductor film other than an eventually needed part will have to be removed, 
and futility will increase dramatically. Moreover, since the part joined is only the stratum functionale, it 
is necessary to give a semi-conductor process after junction. Therefore, when the arrangement 
consistency of the target semiconductor device is not not much large, futility increases extremely by 
processing the whole last substrate. 

[0009] This invention solves the above-mentioned problem when forming a certain semiconductor 
device on the body of different construction material from the construction material of the 
semiconductor device concerned, and it aims at offer of the manufacture approach of a semiconductor 
integrated circuit and a semiconductor integrated circuit that the futility in the manufacture process of an 
integrated circuit can be reduced, a semiconductor device member, an electro-optic device, and 
electronic equipment while being able to raise the utilization factor of the semi-conductor substrate with 
which a semiconductor device is formed. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the manufacture 
approach of the semiconductor integrated circuit of this invention forms a semiconductor device in a 
semi-conductor substrate, and is characterized by separating only the stratum functionale which is a 
surface in said semi-conductor substrate, and contains said semiconductor device from the semi- 
conductor substrate concerned. According to such technique, it becomes possible to join the 
semiconductor device separated by the minute tile configuration to the body of arbitration, and to form 
an integrated circuit. Here, a compound semiconductor or a silicon semi-conductor is sufficient as a 
semiconductor device, and a silicon semi-conductor substrate, a compound semiconductor substrate, or 
other matter are sufficient as the body to which a semiconductor device is joined. Then, according to this 
invention, it becomes possible to form a semiconductor device on the substrate with which construction 
material differs from the semiconductor device concerned as a surface emission-type laser or a 
photodiode made from a gallium arsenide etc. is formed on a silicon semi-conductor substrate. 
Moreover, since a semiconductor device is completed on a semi-conductor substrate and it separates in a 
minute tile configuration, before creating an integrated circuit, it becomes possible to test and sort out a 
semiconductor device beforehand. 

[001 1] Moreover, the manufacture approach of the semiconductor integrated circuit of this invention 
sticks a film on the field side in which the semiconductor device was formed in the semi-conductor 
substrate, and said semiconductor device in said semi-conductor substrate was formed, and is 
characterized by separating the stratum functionale containing said semiconductor device in said semi- 



http://Avww4.ipdl jpo.go.jp/cgi-bin/tran__web_cgi_ejje 



7/28/2004 



Page 3 of 11 



conductor substrate from the semi-conductor substrate concerned. Since according to such technique 
only the stratum functionale containing a semiconductor device can be cut out from a semi-conductor 
substrate as a minute tile configuration, can be mounted on a film and can be handled, while choosing a 
semiconductor device according to an individual and being able to join to the last substrate, size of the 
semiconductor device which can be handled can be made smaller than the thing of the conventional 
mounting technology. 

[0012] Moreover, said semiconductor device is a compound semiconductor device, and, as for the 
manufacture approach of the semiconductor integrated circuit of this invention, it is desirable to have at 
least one of a light emitting diode, a surface emission-type laser, a photodiode, a high electron mobility 
transistor, an inductor, a capacitor, resistance, and hetero-bipolar transistors. 
[0013] Moreover, said semiconductor device is a silicon semiconductor device, and, as for the 
manufacture approach of the semiconductor integrated circuit of this invention, it is desirable to make at 
least one of an integrated circuit, a photodiode, a transistor, and diodes. 

[0014] Moreover, the manufacture approach of the semiconductor integrated circuit of this invention is 
stuck on said film, and is characterized by joining the******** aforementioned stratum functionale to 
the substrate which consists of either silicon, a quartz, sapphire, a metal, ceramics and a plastic film. 
Since the semiconductor device is completed by the stratum functionale joined to a substrate according 
to such technique, a complicated semi-conductor process is not needed after the junction. Therefore, 
since it is not necessary to process the whole substrate concerned after joining the stratum functionale to 
a substrate, it becomes possible to reduce the futility of a manufacture process. Moreover, since it is not 
necessary to process the whole substrate concerned after joining the stratum functionale to a substrate, it 
becomes possible to be able to ease constraint of the junction approach concerned, for example, to adopt 
the junction approach of low thermal resistance. 

[0015] Moreover, the manufacture approach of the semiconductor integrated circuit of this invention is 
that said semi-conductor substrate has the sacrifice layer arranged at the lower layer of said stratum 
functionale, and etches the sacrifice layer concerned, and is characterized by separating the stratum 
functionale concerned from the semi-conductor substrate concerned. 
[0016] Moreover, said semi-conductor substrate consists of a gallium-arsenide compound 
semiconductor, and, as for the manufacture approach of the semiconductor integrated circuit of this 
invention, as for said sacrifice layer, it is desirable to consist of an aluminum arsenic compound semi- 
conductor, an aluminum gallium and an arsenide semi-conductor, an indium and a phosphorus 
compound semiconductor, or an indium gallium and a phosphorus compound semiconductor. 
[0017] Moreover, said semi-conductor substrate is formed in the silicon on insulator (SOI) substrate for 
the manufacture approach of the semiconductor integrated circuit of this invention, and, as for said 
sacrifice layer, consisting of silicon oxide is desirable. 

[0018] Moreover, the manufacture approach of the semiconductor integrated circuit of this invention is 
etching said sacrifice layer while a separation slot is prepared and it prepares the separation slot 
concerned, and it is desirable to separate said stratum functionale from the semi-conductor substrate 
concerned. According to such technique, about the semi-conductor substrate with which a 
semiconductor device is formed first, it becomes possible to use all the area except the part of a 
separation slot as a semiconductor device. 

[0019] Moreover, as for the manufacture approach of the semiconductor integrated circuit of this 
invention, it is desirable that a separation slot is formed by the approach of either dry etching and wet 
etching. 

[0020] Moreover, as for the manufacture approach of the semiconductor integrated circuit of this 
invention, it is desirable that said separation slot has the depth which reaches said sacrifice layer at least. 
According to such technique, by injecting an etching reagent into a separation slot, it becomes possible 
from a separation slot to send an etching reagent to a sacrifice layer, and a sacrifice layer can be etched. 
[0021] Moreover, as for the manufacture approach of the semiconductor integrated circuit of this 
invention, it is desirable to etch said sacrifice layer with a low-concentration hydrochloric acid. 
[0022] Moreover, the manufacture approach of the semiconductor integrated circuit of this invention is 
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characterized by to separate said semiconductor device from said semi-conductor substrate by forming a 
semiconductor device in the semi-conductor substrate which has the sacrifice layer which can be 
removed by etching, forming a separation slot with the depth which reaches said sacrifice layer at least, 
sticking a film on the front face of said semi-conductor substrate, injecting an etching reagent into said 
separation slot, and etching said sacrifice layer into said semi-conductor substrate. 
[0023] Moreover, as for the manufacture approach of the semiconductor integrated circuit of this 
invention, it is desirable to join said semiconductor device stuck on said film to a different substrate 
from said semi-conductor substrate. 

[0024] Moreover, as for the manufacture approach of the semiconductor integrated circuit of this 
invention, it is desirable to connect said semiconductor device joined to said substrate with the circuit 
formed on the substrate concerned. 

[0025] The semiconductor device member of this invention separates from the semi-conductor substrate 
concerned, and is characterized by sticking the semiconductor device member concerned on a film by 
using as a semiconductor device member the semiconductor device formed in the semi-conductor 
substrate. 

[0026] Said semiconductor device member is joined to a different substrate from said semi-conductor 
substrate, a semiconductor device member and the circuit of the substrate concerned concerned are 
connected, and the semiconductor integrated circuit of this invention is characterized by coming to form 
an integrated circuit. 

[0027] The electro-optic device of this invention is characterized by having said semiconductor 
integrated circuit. 

[0028] moreover, the stratum functionale containing the semiconductor device by which the electro- 
optic device of this invention was separated from said semi-conductor substrate, the semiconductor 
device separated from said semi-conductor substrate, and ** - it is characterized by having at least one 
inside. 

[0029] Moreover, as for the electro-optic device of this invention, it is desirable to have the switching 
means connected at two or more data lines, and two or more scanning lines by which it was formed in 
the shape of a matrix and said scanning line and the data line, and the pixel electrode connected to said 
switching means. 

[0030] Moreover, as for the electro-optic device of this invention, it is desirable to have a light emitting 
device. 

[0031] The electronic equipment of this invention is characterized by having said electro-optic device. 
[0032] 

[Embodiment of the Invention] Hereafter, the manufacture approach of the semiconductor integrated 
circuit concerning this invention is explained based on drawing 1 thru/or drawing 10 . Although the 1st 
operation gestalt explains the case where a compound semiconductor device (compound semiconductor 
element) is joined on silicon and an LSI chip, regardless of the class of semiconductor device, and the 
class of LSI chip, this invention is applicable. In addition, although the "semi-conductor substrate" in 
this operation gestalt means the body which consists of semi-conductor goods, it is contained in a "semi- 
conductor substrate", if it is semi-conductor goods no matter it may be not only the substrate of a plate 
configuration but what configuration. 
[0033] (1 st operation gestalt) 

<lst process> drawing 1 is the outline sectional view showing the 1st process of the manufacture 
approach of the semiconductor integrated circuit concerning this operation gestalt. In drawin g^ , a 
substrate 10 is a semi-conductor substrate and is a gallium-arsenide compound semiconductor substrate 
with this operation gestalt. The sacrifice layer 1 1 is formed in the lowest layer in a substrate 10. The 
sacrifice layer 1 1 consists of an aluminum arsenic (AlAs), and is a layer whose thickness is hundreds of 
nm. For example, the stratum functionale 12 is formed in the upper layer of the sacrifice layer 11. 
Thickness of the stratum functionale 12 is made into a 10 (20) mum grade from 1 micrometer. And a 
semiconductor device (semiconductor device) 13 is created in the stratum functionale 12. As a 
semiconductor device 13, light emitting diode (LED), a surface emission-type laser (VCSEL), a 
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photodiode (PD), a high electron mobility transistor (HEMT), a hetero-bipolar transistor (HBT), etc. are 
mentioned, for example. The laminating of the epitaxial layer of a multilayer [ top / substrate 10 ] is 
carried out, and, as for these semiconductor devices 13, a component is formed by each in it. Moreover, 
each semiconductor device 13 also forms an electrode and an operation test also performs it. 
[0034] <2nd process> drawing 2 is the outline sectional view showing the 2nd process of the 
manufacture approach of the semiconductor integrated circuit concerning this operation gestalt. In this 
process, the separation slot 21 is formed so that each semiconductor device 13 may be divided. Let the 
separation slot 21 be a slot with the depth which reaches the sacrifice layer 1 1 at least. For example, the 
width of face and the depth of a separation slot are set to 10 micrometers to hundreds of micrometers. 
Moreover, let the separation slot 21 be the slot connected without the dead end so that the selection 
etching reagent mentioned later may flow the separation slot 21 concerned. Furthermore, as for the 
separation slot 21, forming in the shape of a grid is desirable like a go board. Moreover, it shall have an 
area of dozens of micrometers to hundreds of micrometers around for the size of each semiconductor 
device 13 divided and formed of the separation slot 21 by setting spacing between separation slot 21 to 
dozens of micrometers to hundreds of micrometers. As the formation approach of the separation slot 21, 
the approach by the photolithography and wet etching or the approach by dry etching is used. Moreover, 
a crack may form the separation slot 21 by the dicing of U typeface slot in the range which is not 
produced in a substrate. In formation of the separation slot 21, a sulfuric-acid system etching reagent can 
be used in wet etching, and chlorine gas can be used by dry etching. Since, as for the separation slot 21, 
a pattern dimension does not need precision greatly, an etching mask may not be a photolithography. 
For example, offset printing etc. can be used as an etching mask. Moreover, in formation of the 
separation slot 21, bearing of the separation slot 21 to the crystal orientation of a substrate 10 also 
becomes important. 

[0035] <3rd process> drawing 3 is the outline sectional view showing the 3rd process of the 
manufacture approach of the semiconductor integrated circuit concerning this operation gestalt. The 
medium imprint film 31 is stuck on the front face (semiconductor device 13 side) of a substrate 10 in 
this process. The medium imprint film 3 1 is a film of a flexible band configuration with which the 
binder was applied to the front face. 

[0036] <4th process> drawing 4 is the outline sectional view showing the 4th process of the manufacture 
approach of the semiconductor integrated circuit concerning this operation gestalt. The selection etching 
reagent 41 is injected into the separation slot 21 in this process. At this process, in order to etch only the 
sacrifice layer 1 1 selectively, selectivity uses a low-concentration high hydrochloric acid to an 
aluminum arsenic as a selection etching reagent 41. Although low-concentration fluoric acid can also be 
used as a selection etching reagent 41, it is more desirable to use a hydrochloric acid in respect of 
selectivity. 

[0037] <5th process> drawing 5 is the outline sectional view showing the 5th process of the manufacture 
approach of the semiconductor integrated circuit concerning this operation gestalt. In this process, after 
impregnation of the selection etching reagent 41 to the separation slot 21 in the 4th process, all the 
sacrifice layers 1 1 are etched selectively and it removes from a substrate 10 by progress of 
predetermined time. Then, the rinse of the pure water is poured in and carried out to a part with the 
separation slot 21 and the sacrifice layer 1 1 . 

[0038] <6th process> drawing 6 is the outline sectional view showing the 6th process of the manufacture 
approach of the semiconductor integrated circuit concerning this operation gestalt. If the sacrifice layer 
1 1 is altogether etched at the 5th process, the stratum functionale 12 will be separated from a substrate 
10. And in this process, the stratum functionale 12 currently stuck on the medium imprint film 31 is 
pulled apart from a substrate 10 by pulling apart the medium imprint film 3 1 from a substrate 10. The 
stratum functionale 12 in which the semiconductor device 13 was formed is divided by formation of the 
separation slot 21, and etching of the sacrifice layer 1 1, is used as the semiconductor device (henceforth 
"the minute tile-like component 61") of a predetermined configuration (for example, minute tile 
configuration), will be stuck on the medium imprint film 31, and will be held by these. Here, it is 
desirable that functional layer thickness is 1 micrometer to 8 micrometers, and magnitude (in every 
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direction) is dozens of micrometers to hundreds of micrometers. Moreover, the substrate 10 with which 
the stratum functional 12 was separated can be reused to formation of a semiconductor device. And the 
6th process can be repeated and performed from the 1st above-mentioned process by forming 
beforehand the two or more layers sacrifice layer 1 1, a substrate 10 is reused, and it becomes possible to 
repeat and create "the minute tile-like component 61." 

[0039] <7th process> drawing 7 is the outline sectional view showing the 7th process of the manufacture 
approach of the semiconductor integrated circuit concerning this operation gestalt. In this process, it is 
moving the medium (minute tile-like component's 61 having been stuck) imprint film 31, and alignment 
of the minute tile-like component 61 is carried out to the location of a request of the last substrate 71 . 
Here, the last substrate 71 consists of a silicon semi-conductor, and the LSI field 72 is formed. 
Moreover, the adhesives 73 for pasting up the minute tile-like component 61 are applied to the location 
of a request of the last substrate 71. 

[0040] <8th process> drawing 8 is the outline sectional view showing the 8th process of the manufacture 
approach of the semiconductor integrated circuit concerning this operation gestalt. In this process, the 
minute tile-like component 61 by which alignment was carried out to the location of a request of the last 
substrate 71 is forced by the collet 81 throughout a period of medium imprint film 31, and it joins to the 
last substrate 71. Here, since adhesives 73 are applied to the desired location, the minute tile-like 
component 61 pastes the location of a request of the last substrate 71. At this process, although 
adhesives were used as the adhesion approach of the minute tile-like component 61 to the last substrate 
71, other adhesion approaches may be used. 

[0041] <9th process> drawing 9 is the outline sectional view showing the 9th process of the manufacture 
approach of the semiconductor integrated circuit concerning this operation gestalt. In this process, the 
adhesion of the medium imprint film 31 is vanished and the medium imprint film 31 is removed from 
the minute tile-like component 61 . The binder of the medium imprint film 31 is made into UV 
hardenability or a thermosetting thing. When it considers as the binder of UV hardenability, the collet 81 
is made into transparent construction material, and the adhesion of the medium imprint film 31 is 
vanished by irradiating ultraviolet rays (UV) from the head of a collet 81. What is necessary is just to 
heat a collet 81, when it considers as thermosetting adhesives. Or after the 6th process, whole surface 
UV irradiation of the medium imprint film 3 1 may be carried out, and adhesion may be vanished 
completely. Although adhesion disappeared, adhesiveness remains slightly actually, and since the 
minute tile-like component 61 is very thinly light, it is held at the medium imprint film 31. 
[0042] The <10th process> book process is not illustrated. In this process, heat-treatment etc. is 
performed and actual junction of the minute tile-like component 61 is carried out at the last substrate 71 . 

[0043] <1 1th process> drawing 10 is the outline sectional view showing the 1 1th process of the 
manufacture approach of the semiconductor integrated circuit concerning this operation gestalt. In this 
process, wiring 91 ties electrically the electrode of the minute tile-like component 61, and the circuit on 
the last substrate 71, and one LSI chip is completed. As the last substrate 71, not only a silicon semi- 
conductor but a quartz substrate or a plastic film may be applied. When a silicon semi-conductor is used 
as the last substrate 71, it is good also as a substrate which has CCD (charge-coupled device). This can 
be used for the display of a liquid crystal display (LCD), organic electroluminescence equipment, etc. 
when glass substrates, such as a quartz, are used as the last substrate 71 . Moreover, this can be used for a 
liquid crystal display, an organic electro-luminescence panel, or IC film package when a plastic film is 
used as the last substrate 71. 

[0044] (2nd operation gestalt) The 2nd operation gestalt explains the case where a silicon transistor 
(silicon semiconductor device) is stuck on the glass substrate for liquid crystal. The 1st process in this 
operation gestalt to the 1 1th process is a process corresponding to the 1 1th process from the 1st process 
in the 1st operation gestalt. Here, especially the big point of difference between this operation gestalt 
and the 1st operation gestalt is a point that the approaches of the selective etching of the sacrifice layer 
in the 4th process differ. 

[0045] First, as the 1st process, a silicon transistor is formed in the usual general process on a SOI 
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(Silicon On Insulator) substrate. Here, the integrated circuit which is a silicon device instead of, a 
photodiode, a transistor, or diode may be formed. [ a silicon transistor ] The silicon oxide used as a 
sacrifice layer is prepared in the SOI substrate. A separation slot is formed in a SOI substrate as the 2nd 
process, this separation slot at least a SOI substrate -- it has the depth which reaches the silicon 
oxide which makes the sacrifice layer to kick, and forms by approaches, such as etching. A medium 
imprint film is stuck on the front face (silicon transistor side) of a SOI substrate as the 3rd process. 
[0046] In order to etch selectively only the silicon oxide which makes a sacrifice layer as the 4th 
process, fluoric acid is poured in to a separation slot, as the 5th process - progress of after the 4th 
process and predetermined time - the sacrifice layer of silicon oxide -- etching - from a silicon 
substrate - since - a silicon transistor (silicon semiconductor device) is separated. As the 6th process, 
the silicon transistor currently stuck on the medium imprint film is pulled apart from a SOI substrate by 
pulling apart a medium imprint film from a SOI substrate. 

[0047] As the 7th process, it is moving a medium imprint film, and alignment of the silicon transistor is 
carried out to the location of a request of the last substrate. Here, the last substrate is a glass substrate for 
liquid crystal. The silicon transistor by which alignment was carried out to the location of a request of 
the last substrate as the 8th process is forced by the collet over a medium imprint film, and it joins to the 
last substrate. Here, since adhesives are applied to the desired location, a silicon transistor pastes the 
location of a request of the last substrate. 

[0048] As the 9th process, the adhesion of a medium imprint film is vanished and a medium imprint film 
is removed from a silicon transistor. As the 10th process, heat-treatment etc. is performed and actual 
junction of the silicon transistor is carried out at the last substrate. As the 1 1th process, wiring ties the 
electrode of a silicon transistor, and the circuit on the last substrate, and the glass substrate for liquid 
crystal, its actuation circuit, etc. are completed. At the 1 1th process, the technique used at the 1 1th 
process from the 5th process of the 1st operation gestalt is applicable from the 5th process of this 
operation gestalt. 

[0049] According to the manufacture approach of the above-mentioned 1st and the 2nd operation 
gestalt, these enable it to form a semiconductor device in monolithic on the semi-conductor substrate of 
combination with difficult manufacture in a monolithic process. In order to have formed the 
semiconductor device of having prepared a surface emission-type laser, a photodiode, or a high electron 
mobility transistor made from a gallium arsenide etc. on a silicon semi-conductor substrate, or sticking a 
minute silicon transistor on a glass substrate instead of the thin film transistor (TFT) of each pixel of a 
liquid crystal display, on the substrate with which construction material differs, it was creating in the 
hybrid process conventionally. Drawing 18 is the ** type perspective view showing an example of the 
conventional hybrid integrated circuit. In this Fig., silicon LSI chip 1 1 1 has the LSI field 1 12. And 
photodiode chip 101a, surface emission-type laser chip 101b, and high electron mobility transistor chip 
101c are joined to the front face of silicon LSI chip 111. Here, in the conventional mounting technology, 
(the number 100-micrometer angle of number 10-micrometerof thickness x area) serves as [ the chip 
size which can be handled ] a limitation. Therefore, the size of photodiode chip 101a, surface emission- 
type laser chip 101b, and high electron mobility transistor chip 101c becomes the above (number 100- 
micrometer angle of number 10-micrometerof thickness x area). 

[0050] Drawing 1 1 is the ** type perspective view showing an example of the integrated circuit created 
by the manufacture approach of this operation gestalt. The silicon LSI chip which is the last substrate 71 
has the LSI field 72. And photodiode tile 61a, surface emission-type laser tile 61b, and high-speed 
operation transistor (MESFET, HBT, and HEMT are included) 61c are joined to the front face of the last 
substrate 71. In addition, HBT is compound semiconductor hetero bipolar ****** Here, photodiode tile 
61a, surface emission-type laser tile 61b, and high-speed operation transistor 61c are created and joined 
by the manufacture approach of the 1st operation gestalt as a minute tile-like component 61. Therefore, 
the size of photodiode tile 61a, surface emission-type laser tile 61b, and high-speed operation transistor 
61c becomes possible [ making it (the number 10 micrometer angle of several micrometer/ in thickness / 
x area) ]. then, the manufacture approach of this operation gestalt - getting twisted - it becomes 
possible to form the semiconductor device (minute tile-like component 61) of small size comparable as 
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the case where it forms by the monolithic, on the substrate (for example, substrates, such as silicon, a 
quartz, sapphire, a metal, ceramics, and a plastic film) of the class of arbitration. 
[0051] Moreover, according to the manufacture approach of the above-mentioned 1st and the 2nd 
operation gestalt, on a semi-conductor substrate (substrate 10), since a semiconductor device 
(semiconductor device 13) is completed and it is processed into the minute tile-like component 61, it is 
attached to a semiconductor device, and it can test beforehand and can sort out. 
[0052] Moreover, according to the manufacture approach of the above-mentioned 1st and the 2nd 
operation gestalt, about the semi-conductor substrate (substrate 10), creation of the minute tile-like 
component 61, all can be used as a semiconductor device 13 (minute tile-like component 61) except for 
the part of the separation slot 21. Therefore, it becomes possible to raise the utilization area effectiveness 
of a semi-conductor substrate (substrate 10), and a manufacturing cost can be reduced. 
[0053] Moreover, according to the manufacture approach of the above-mentioned 1st and the 2nd 
operation gestalt, since it mounts on the medium imprint film 31 with the flexible minute tile-like 
component 61, each minute tile-like component 61 can be chosen and it can join to the last substrate 71. 
[0054] Moreover, since the minute tile-like component 61 is joined to the last substrate 71 in the 
condition of having completed as a semiconductor device according to the manufacture approach of the 
above-mentioned 1st and the 2nd operation gestalt, a complicated semi-conductor process is not needed 
after the junction. Therefore, since it is not necessary to process the whole last substrate 71 after joining 
to the last substrate 71 of the minute tile-like component 61, it becomes possible to reduce the futility of 
a manufacture process. Moreover, since a complicated semi-conductor process is not needed after 
joining to the last substrate 71 of the minute tile-like component 61, it becomes possible for constraint of 
the junction approach of the minute tile-like component 61 to become loose, for example, to adopt the 
junction approach of low thermal resistance. 

[0055] (Application) The application of the semiconductor device member hereafter created using the 
manufacture approach of the semiconductor integrated circuit concerning this invention is explained. A 
surface emission-type laser (VCSEL) and a photodiode (PD) are formed on Silicon LSI, using the 
approach of the 1st above-mentioned operation gestalt as the 1st application. This becomes possible to 
transmit and receive the exterior and data of Silicon LSI using a light pulse. Therefore, transmission and 
reception of data with the place which cannot carry out electrical connection are not only attained, but it 
becomes possible to transmit and receive a signal at a high speed from the case where it transmits and 
receives by the electronic signal. 

[0056] A high-speed operation transistor (HBT) is prepared on Silicon LSI, using the approach of the 1st 
above-mentioned operation gestalt as the 2nd application. And by making the high-speed analog 
amplifier by HBT build in Silicon IC as component parts, such as a cellular phone, since a wire length is 
shortened, the high-speed operation of a circuit becomes possible. Moreover, in the substrate 10, 
creation of the minute tile-like component 61, all can be used as a semiconductor device 13 (minute tile- 
like component 61) except for the part of the separation slot 21. Therefore, it becomes possible to raise 
the utilization area effectiveness of an expensive gallium-arsenide substrate, and a manufacturing cost 
can be reduced. 

[0057] As the 3rd application, a minute silicon transistor is stuck instead of a thin film transistor (TFT) 
about each pixel of the liquid crystal display which is an electro-optic device using the manufacture 
approach of this invention. That is, a silicon transistor is stuck on the glass substrate for liquid crystal 
using the approach of the 2nd above-mentioned operation gestalt. Thereby, the switching function of 
high performance can be obtained compared with the case where TFT is used. Since the percentage of 
the transistor area in the pixel of a liquid crystal display is several %, if the whole surface of a pixel is 
created in a TFT process, almost all parts other than TFT in a pixel will become useless. If a minute 
silicon transistor is formed in high density in a silicon substrate, it divides in a detached core and a 
sacrifice layer on the other hand using the manufacture approach of the 2nd above-mentioned operation 
gestalt and it sticks only on a required place, it will become possible to reduce futility as much as 
possible. Therefore, a manufacturing cost can be reduced substantially. 

[0058] As the 4th application, a minute silicon transistor is stuck instead of a thin film transistor (TFT) 
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using the manufacture approach of this invention about each pixel of the organic electroluminescence 
(electro-luminescence) indicating equipment which is an electro-optic device. Below, the manufacture 
approach of this electro-optic device is explained at a detail. 

[0059] (Electro-optic device) It explains, referring to drawing 12 and drawing 13 about the electro-optic 
device concerning the application of this operation gestalt hereafter. Drawing 12 is the sectional view 
showing an example of the organic electroluminescence equipment which is an electro-optic device of 
this operation gestalt. In drawing 12 The substrate 2 with which organic electroluminescence equipment 
1 can penetrate light (light transmission layer), The organic EL device 9 which consists of a luminous 
layer 5 which consists of an organic electroluminescence ingredient which was prepared in one field 
side of a substrate 2, and was pinched by the cathode (electrode) 7 and the anode plate (electrode) 8 of a 
couple, and an electron hole transporting bed 6 (light emitting device), It has the low refractive-index 
layer 3 and the closure layer 4 by which the laminating is carried out between the substrate 1 and the 
organic EL device 9 if needed. The low refractive-index layer 3 is formed in the substrate 2 side from 
the closure layer 4. 

[0060] Moreover, the closure member 320 which intercepts that atmospheric air trespasses also upon the 
closure layer 4 and the front face of an opposite hand to the organic EL device 9 containing electrodes 7 
and 8 among organic electroluminescence equipment 1 on both sides of an organic EL device 9 is 
formed. 

[0061] Organic electroluminescence equipment 1 is manufactured by using sputtering, ion plating, a 
vacuum deposition method, etc., forming an anode plate 8 on the closure layer 4, and vapor-depositing 
and carrying out the laminating of the electron hole transporting bed 6, a luminous layer 5, and the 
cathode 7 one by one on an anode plate 8. 

[0062] Here, the organic electroluminescence equipment 1 shown in drawing 12 is a gestalt which takes 
out luminescence from a luminous layer 5 from a substrate 2 side to the equipment exterior, and 
transparent synthetic resin, such as the transparence which can penetrate light or a translucent ingredient, 
for example, transparent glass, a quartz, sapphire or polyester, polyacrylate, a polycarbonate, and a 
polyether ketone, etc. is mentioned as a formation ingredient of a substrate 2. Especially as a formation 
ingredient of a substrate 2, cheap soda glass is used suitably. On the other hand, in the case of the gestalt 
which takes out luminescence from a substrate and an opposite hand, a substrate may be opaque, and 
what performed insulating processing of scaling etc. to metal sheets, such as ceramics, such as an 
alumina, and stainless steel, in that case, thermosetting resin, thermoplastics, etc. can be used for it. 
[0063] An anode plate 8 is a transparent electrode which consists of an indium stannic acid ghost 
(ITO:Indium Tin Oxide) etc., and can penetrate light. The electron hole transporting bed 6 consists of 
for example, a triphenylamine derivative (TPD), a pyrazoline derivative, an arylamine derivative, a 
stilbene derivative, a triphenyl diamine derivative, etc. Although what is indicated by JP,63-70257,A, a 
63-175860 official report, JP,2-135359,A, 2-135361, 2-209988, 3-37992, and the 3-152184 official 
report is specifically illustrated, it is supposed that a triphenyl diamine derivative is desirable and a 4 
and 4'-screw (N(3-methylphenyl)-N-phenylamino) biphenyl is suitable especially. 
[0064] In addition, it replaces with an electron hole transporting bed, and you may make it form a hole- 
injection layer, and may make it form both a hole-injection layer and an electron hole transporting bed 
fUrther. In that case, although a copper phthalocyanine (CuPc), a polyphenylene vinylene [ which is 
polytetrahydro thiophenyl phenylene ], 1, and l-screw-(4-N and N-ditolylamino phenyl) cyclohexane, 
tris (8-hydroxy quinolinol) aluminum, etc. are mentioned as a formation ingredient of a hole-injection 
layer, for example, it is desirable to use especially a copper phthalocyanine (CuPc). 
[0065] As a formation ingredient of a luminous layer 5, organic electroluminescence ingredients, such as 
photogene, such as low-molecular organic luminescence coloring matter and a low-molecular 
macromolecule emitter, i.e., various kinds of fluorescent materials, and phosphor, and Alq3 (aluminum 
chelate complex), are usable. In the conjugated-system giant molecule used as photogene, especially a 
thing including arylene vinylene or the poly fluorene structure etc. is desirable. The well-known thing 
indicated by JP,57-51781,A or 59-194393 official reports, such as coloring matter, such as a 
naphthalene derivative, an anthracene derivative, a perylene derivative, a poly methine system, a 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/28/2004 



Page 10 of 11 



KISATEN system, a coumarin system, and a cyanine system, 8-hydronalium quinoline and a metal 
complex of the derivative, aromatic amine, and a tetra-phenyl cyclopentadiene derivative, etc. with the 
low-molecular illuminant, for example is usable. Cathode 7 is a metal electrode which consists of 
aluminum (aluminum), magnesium (Mg), gold (Au), silver (Ag), etc. 

[0066] In addition, an electronic transporting bed and an electron injection layer can be prepared 
between cathode 7 and a luminous layer 5. without it is limited especially as a formation ingredient of an 
electronic transporting bed - an OKISA diazole derivative, anthra quinodimethan and its derivative, a 
benzoquinone and its derivative, a naphthoquinone and its derivative, anthraquinone and its derivative, 
tetracyano ANSURA quinodimethan and its derivative, and full me -- non, the metal complex of a 
derivative, diphenyl dicyano ethylene and its derivative, a diphenoquinone derivative, 8- 
hydroxyquinoline, and its derivative etc. is illustrated, specifically, what is indicated by JP,63-70257,A, 
a 63475860 official report, JP,2-135359,A, 2-135361, 2-209988, 3-37992, and the 3-152184 official 
report illustrates like the formation ingredient of a previous electron hole transporting bed ~ having - 
especially - 2-(4-biphenylyl)-5-(4-t-buthylphenyl)- 1, 3, 4-OKISA diazole, a benzoquinone, 
anthraquinone, and tris (eight quinolinol) aluminum are made suitable. 

[0067] Although not illustrated, the organic electroluminescence equipment 1 of this operation gestalt is 
a active-matrix mold, and two or more data lines and two or more scanning lines are actually arranged in 
the shape of a grid at a substrate 2. And the above-mentioned organic EL device 9 is conventionally 
connected through TFT(s) for actuation, such as a switching transistor and a driving transistor, for each 
[ which has been arranged in the shape of / which was divided by the data line and the scanning line / a 
matrix ] pixel of every. And if a driving signal is supplied through the data line or the scanning line, a 
current will flow to inter-electrode, the luminous layer 5 of an organic EL device 9 emits light, light is 
injected at the outside surface side of a substrate 2, and the pixel lights up. 

[0068] Here, with this operation gestalt, the minute silicon transistor of this invention is conventionally 
stuck for every pixel instead of TFT(s) for actuation, such as a switching transistor prepared for every 
pixel, and a driving transistor. Attachment performs this minute silicon transistor by the manufacture 
approach shown at the 1 1th process from the 1st above-mentioned process. 

[0069] Compared with the case where TFT is used, the switching function of high performance can be 
obtained by this, and it becomes possible to manufacture the organic electroluminescence equipment 1 
which can change a display condition into a high speed. 

[0070] Next, it explains, referring to drawing 14 about the concrete example of a configuration of the 
electro-optic device concerning the application of this operation gestalt. Drawing 14 shows an example 
at the time of applying the electro-optic device concerning this operation gestalt to the display (electro- 
optic device) of the active-matrix mold using an organic electroluminescent element. 
[0071] As shown in drawing 14 which is a circuit diagram, two or more scanning lines 131, two or more 
signal lines 132 prolonged in the direction which crosses to these scanning lines 131, and two or more 
common feeders 133 which extend in these signal lines 132 at juxtaposition were wired on the substrate, 
respectively, for every intersection of the scanning line 131 and a signal line 132, Pixel (pixel ******) 
AR is formed and this organic electroluminescence equipment SI is constituted. 
[0072] To the signal line 132, the shift register, the level shifter, the video line, and the data-line 
actuation circuit 390 equipped with an analog switch are formed. On the other hand, to the scanning line 
131, the scanning-line actuation circuit 380 equipped with a shift register and a level shifter is formed. 
Moreover, the 1st transistor 322 by which a scan signal is supplied to each of the pixel field AR through 
the scanning line 131 at a gate electrode, The retention volume cap holding the picture signal supplied 
from a signal line 132 through this 1st transistor 322, The 2nd transistor 324 by which the picture signal 
held with retention volume cap is supplied to a gate electrode, The pixel electrode 323 with which an 
actuation current flows in from the common feeder 133 when it connects with the common feeder 133 
electrically through this 2nd transistor 324, The light-emitting part (luminous layer) 360 put between 
this pixel electrode (anode plate) 323 and counterelectrode (cathode) 222 is formed. 
[0073] Here, the 1st transistor 322 and 2nd transistor 324 are a minute silicon transistor stuck on the 
substrate of the organic electroluminescence indicating equipment SI by the manufacture approach 
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shown at the 1 1th process from the 1st above-mentioned process. 

[0074] If the scanning line 131 drives on the basis of such a configuration and the 1st transistor 322 
serves as ON at it, the potential of the signal line 132 at that time will be held at retention volume cap, 
and the switch-on of the 2nd transistor 324 will be decided according to the condition of this retention 
volume cap. And when a current flows from the common feeder 133 to the pixel electrode 323 through 
the channel of the 2nd transistor 324 and a current flows to a counterelectrode 222 through a luminous 
layer 360 further, a luminous layer 360 comes to emit light according to the amount of currents which 
flows this. 

[0075] (Electronic equipment) The example of electronic equipment equipped with the electro-optic 
device of the above-mentioned operation gestalt is explained. Drawing 15 is the perspective view having 
shown an example of a cellular phone. In drawing 15 , a sign 1000 shows the body of a cellular phone, 
and the sign 1001 shows the display using the above-mentioned electro-optic device. 
[0076] Drawing 16 is the perspective view having shown an example of wrist watch mold electronic 
equipment. In drawing 16 , a sign 1 100 shows the body of a clock and the sign 1101 shows the display 
using the above-mentioned electro-optic device. 

[0077] Drawing 1 7 is the perspective view having shown an example of pocket mold information 
processors, such as a word processor and a personal computer. In drawing 17 , the display for which the 
sign 1200 used the information processor for and the sign 1202 used the electro-optic device of the 
above [ the input sections such as a keyboard, and a sign 1204 / the body of an information processor 
and a sign 1206 ] is shown. 

[0078] Since the electronic equipment shown in drawing 17 from drawing 15 is equipped with the 
electro-optic device of the above-mentioned operation gestalt, it excels in display grace and the 
electronic equipment especially equipped with the organic electroluminescence display of a bright 
screen by the high-speed response can be realized. Moreover, electronic equipment can be miniaturized 
rather than the conventional thing by the manufacture approach of the above-mentioned operation 
gestalt. A manufacturing cost can be reduced rather than the conventional thing by the manufacture 
approach of the above-mentioned operation gestalt further again. 

[0079] In addition, the technical range of this invention is not limited to the above-mentioned operation 
gestalt, it cannot pass over a concrete ingredient, lamination, etc. which it is possible to add various 
modification in the range which does not deviate from the meaning of this invention, and were 
mentioned with the operation gestalt to a mere example, but they can be changed suitably. 
[0080] 

[Effect of the Invention] Since the semiconductor device formed on the semi-conductor substrate is 
separated from the semi-conductor substrate concerned in a minute tile configuration by the above 
explanation according to this invention so that clearly, it becomes possible to join the semiconductor 
device separated by the minute tile configuration to the body of arbitration, and to form an integrated 
circuit. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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SCir^pT^^^So Zti£^m,-fZ>fcfr^tt. ^y^ 

[0005] L^L*^f>. v-y^kt. wsai»s* 

#^3fe*^i: LT#S-e*>St>*m. #y . tiff 

(g a a s ) tez<Dfc&to¥mt*frbtezm&y£i'--9 s 

(VCSEL) X£><5 0 L^L. ffi^3fe^-iffl. 
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• t*ss±ic^stt-5o ^x\ ^fy . fc 
wattle y ^ z/Mm®®&m^mm-rz>z t x\ 

*XXl>£ 0 

[00 0 6] maiaiss^^^Hs^ftstK^ 
nm<n^m= (f^fimxgatf^mfl) "^uk 

[0007] cn^ic^-LX. JB 1 WifetTjttt Gtttt. 
rxl/^ ho-^^J , 2 0 0 0^10^, 3 7I~ 

4oi) &xfm2<D9cftxto GKtt, rm-7-ts#iift^ 

20 J „ 2001/9, Vol. J84-C. No 

^?iT^y K!i^M7t h y y07>f8tift 

^n^il^(7D^#^:ynir^X*XL, 
X^^^r^ c 

30 [0 0 0 8] cne>IBiRt/JB2^n^itt^ft*^R8 
JH^«, ^Sl^f ii^ J; o t 1 6 Hijflc 

ox, a«)^^(*:^^gEB«S^^>^?)^:^<*v> 

40 ^</^6o 

[00 0 9] *«Wf± % «>6¥«ft:^ir^SE^«i«:» 

5o 

[0 0 10] 

50 [»««:#»-*-* fc«>*>^&] 



5 

^xfabm^-i ^xm^m*)Mi-(Dx\ mm®®* 
[0011] £fc. *%w<D¥mftmm®&<Dmmjjfe 

t?mmm * mm^mwmm^ h m <o m-t z k t -t 

xt 6<h £ ^yKyym6*i(*$w^ 
[0 0 12] £fc. *^PJc7)^^^IeIBS^ia^fe 

Kx mm+&W)& vyi/itxz, ^^y??-^ 
[0013] ^w^mfcmmm&nmmtife 

X. *Sr[H]gg. h • b\ b7lsi?**RXf 

[0 0 14] **M<0^»fls:«fl|liII8eojHjS*& 

"f-y^-7^fVj^(D\ ^ftfrfr hftz> \zm&-r Z^k 

£<oj: 5 Affile J:*tff. »RU:«te§ 
oX, *MBB*:JEtR^»*Lfc«fc:, SttSfi^ftS: 
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[0 0 15] *fc % *^M<^^««s:*aiUl«(D»!jg^jSfe 

[ooi6] ^fc. *mw<o*m&mm&<omm-%$k 
mmm&mn, t^^-vm- tmn&vsmm 

[0 0 17] *l§^^^»*ffl[HlK^»ig*fe 

fa. )) ^ > - ^- ^ • j is— 

* (son mm^Mf&ztixtev. mmm^mn. > 

[0 0 18] ^fc. **M^^*ft:«aiHlK^»ig^iSfe 

fls*^t bXfiJffl^5^^^^Tfg^^5 0 
[0 0 19] *«No¥*f4miHlK(ogiS^£ 

[0020] 4fc. *%^o¥*ff««[ilB(OHji^£ 

Mm\^yif->ym*SLA-tz>zkx\ ftmmfrbm®. 
m\^y^vm^m^>zk^mkti:r>. m^m^^ 

[0021] *fc, *«n^¥*ffft«lilK^S^ft 

[0022] *^M^^*^aiPiK^i8it*& 

[0 0 2 3] *5IWo^#ft:«aielK^S8it*fe 
50 [00 2 4] ^fc, *^WC0^(*^aiHlK^Mjt*j£ 



7 

[0 0 2 5] *«W(B¥»fM^»tm. 

[0026] ^^co^#^a[UK«. mm^mfcm 
[0027] *%£w<nmmt¥mw&s mm^mtemm 

[0 0 2 8] **W05««**«Jtfl. ftulE^H 

*S«^fe«D«S*tfc**ft:*^«:*tf«tB»i:, iff 

ft< £ t> loSrftAfcCfcfcWfR^'rS. 
[0 0 2 9] £fc, *3gM^«ft3t¥K««. ^hy^ 

[0 0 3 0] £fc. *»M^S»3t^36«tt, SI** 1 ? 

[0031] *»w^>«^«»«. inne*ft3E¥3fi*fc 

[0 0 3 2] 

K^JSifeSffiKo^T* 12) 1 7^d) 1 0 {CS<5V^-CKM 
^y^.LSI ^^JLldS^t- 
L S I ^y^«3B^B8«*<**MSraffl-r5C^d5 

[0033] mi<omnmK) 

tt*STffiJllc:. »tfegl l*K*tT*5< 0 11411 l 
tt. 7^3 = * a • ti (A l A s) 2pibft 9, 

*l^«lInm(Oi^5, itll lCDjJl 

I i»m^6 10 (2 0) /imgg^fSo * LT, 4MB 

II 2fc*5V*T¥»ffr^><-f * OWtt*^) 13^ 
^"T5 0 ^Wft^'W* 1 3 t LTfJ, WjtfcBSfty-f 

k (led) . mmyt\s—v (vcsed „ 7* 
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h^-r^-- k (pd) . st^ftSh^^^ (h 

EMT) . h7^^ (HBT) ft 

[0034] <m2Tm>w2te*mffimm\z&z>¥m 

6 0 *Xglc:*3^TkJ:. #^ft:^^xi 3£r#fiJ-r 
10 5 <£ 5 i-5>Slfff 2 1 ^Mt6o #&t?g 2 1 ft, />ft < 

Hitiii 1 Kmrntzmsz-b^mk-t-Zo mz. 

5ft<*dSoTV^»fci--6o *6te, #Si^2lte x 
tx\ frMM2 l taot5>i • ^^tt-S^*^ 

7 y^dsa6K^*Cftv^|BH"CU#=«t«o^-f */i/#x 
ft$m2 1 eMLTt)J:v\ #8181 2 1 <D«/jfcfc:*3^ 

tt, Kffil 0(O3^S*tetc:^-r6^«li»2 

[0 0 3 5] <JB3Xa>H3f±**lH*tBlC«Si| & » 

[0036] <m4x.n>m4t±*mmMn\zmz>¥m 

40 fr^|eJBwaij&^ft^»4XS*^*t-«lB&Brffi|gT**) 
5 0 *XSl-*5V^-Ctt, »8i2 1 
4 1 ^^A-T^ 0 *lS-ett, Ittg 1 1 ©^^IRft 

[0 0 3 7] <JB5XS>|g5fl*IIJ6^ffi|C«6^# 
fl^8HEH6^8!5g*«fe^» 5 XSSr^-r«»»rffiig-e*> 
50 6 0 *XglCib^>T«, IB4XST^m»2 l—O^ 
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[0 0 3 8] <*6 Ig>06 fi*jtM«BI-«6*» 

ssi ofrbmmmi 2&9}*>mztiz>o *lt, #x 

i«2l«ttt/ittil 1^5/^v^tcJ;oT» 

tfflfi¥7^;^3 l^I*0tttt{*^£*l,5C: 

Mm. (««) »jtia+ y m^»^mT 

*>5<0*s»*UV\ mmJS 1 2^«Jf9K$tbfcS 

fgT'fc^o ^LT, «tt)Il 1 CfcKtf 
[0 0 3 9] <IB 7 xa>H 7 

X% gf&S«7 1 (^Sfffl(DffiBJ-tR/J^>r^«*^6 1 30 

ls i<g«67 2ds*rtSixTV^ 0 
*»S4R7 l <D3fa<o<£HI-te> fa^m/vytm 
-7-6 l*r«#-r-&fc«0w»##j7 3Sr»*LT*5<, 
[0 0 4 0] <»8Xa>H8fl*||J(B?gffi^«-5^» 

^*a[p]Kco$s!xt*&^m 8 xa&^-*-«B&srD5H-c*> 

5 0 *xa«cjoV^r»i. S»Sffi7 i ^gffM^&etcr 
>f^31»U:3Uyh8 1-Cif UoftT*j|*S«7 

*s*itv*s0)t, -t^*»s«7 i v>mm<DtiLmz.& 
^7 i^«/h^>r^ttiR^6 L-cm« 
[0041] <m9i:m>m9ft>tmmMm\zmz>¥m 

3 1 zMtf-To t f»?7^^ 3 1 <?y&mn\n. 
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T^#. =>Uy h8 1^56*^^88 (UV) 
t5^t-C+Bls?7>f;i/A3 1 <D*t*m*}&ffi£:£l£ 

li**{d»<«V>(0-C*Pflte^7>f /l/A 3 1 fcl*«p£*x 

[0 0 4 2] <IlOIg>*Ig(t m^LTVN^ 

>T/Wtt*^6 1 *ftj|*S«7 i ic^^-rso 
[0 0 4 3] <fgi ixa>Hi 0«*H«B?gJ8Jj:«5 

mx*fce a *xatc*3v^T«. w\^-<^m^6 i<d 

S^irft^Ste7 l_L<D[e]3&£rgE^9 1 K J; 0 

^lth. >y ^M^/^f, *&mmx\i±zf 
&gtmmm7 i tLtcm-etn. ccd mMts&m*) 
I&2&7 1 1 ufc^te, wttsraa^^^^^-r (l 

CD) , WflSELSB^CO^^^^W^Jffi-rSCt 

[0044] 2 (Dmmmm) ts 2 (o«B*tB-ett . 
^tw*5fteiBixa^^^i ixa«s mi(r>mmm 

!IBtc:fcJt5»lxa^5>SBi lIg^jE&LtI8t& 
»4xa^*3*tS«ttJioil«3is/ 

[004 5] 5fef, ^lXatLtfi, SOI (Silico 
n On Insulator) 3£ffi_hl^ ii^CO— ^^j/£^n-fe^-e 

l:MLttJ:v\ SOIlfilcfl, Sttf^/^vy 
= >IWkMdSRlt?>^TV^6 0 ^2Xa^LXJL so 

SOI £fefcft5*tt/I£*-f ->y =1 ^BMkKlcaa-r 

xa<b LX«. tR6?7>f/i/Afeso I XlE<&*ffi 

[0 0 4 6] l4Igi:LTI^ i8iW>!iny 
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[0 0 4 7] I71g^im *RHK*7-fyUASr# 

[0048] S9ig^im 
*>y = v 

£<, iing^Lm >-y =^ h9>-i?x*<Dnm 
*i ixsr*fflv^ttfca^sffi-r-5ci:^-c#6o 

[0 04 9] CixfelCtt). Ji^<D^l^m2C0||jg 

3^*<*»R-hl^ #y »^ - fclli«!(affi3g3teu 
(TFT) C7)ftt>«9 Ic^/J^y =i>- 

yyK/pt^-cMLXV^ 01 8fi«*o^<^ 
W\ v-y ^>LS If^/l 1 lfiLS Ifg^l 1 2£ 

•F^vzfl 0 l b»t;»1^8BS h7^^fy/ 

i o i c^a^ htv , 6o cct% ts*<o^a«-e 
fi. ^> Ky ymaf^/f^x^ (jpsft-t-^m 

7* h^>f K^y^l Ola. If^y^ 

i o i bRx*mm*»m& h^^fy^i o i c 
[0050] aufi, *HJfi^«o«jg^«fe"e^fiE u 
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l-CfeSv-y =iVLS I fs/7 p ltLS I®i^c7 2^tl 
TV^£ 0 -t LXs §jf&&K7 KaSffit-Wu :7* h^V 

3^ftfF h^^v^^^ (MESFET, HBT. HEMT 
^t-K^^/V6 1a, BM^f^>f^6 1bR 

i t it, $ i <n$mmm<D»m#&:X'ifei$ztim&z 

6 1a. iMu-f^-f;V6 1 bMSStt^h7y 
v^^e 1 c(D^Xn. WSS/irnXMS+^m 

5t*jfejdj:tttt. ^yy ^>s/^-e«fi6L/c»^^iP]affi 
*\ ->y=*^ 

[oo5i] x^sg i &t>*fn 2 (D^mmm^m 

20 a&^&JdJ:tt«, (SS10) ±X\ *m(* 

i^mWf^^X 3) *%j$L*l£Xfrh. WL'b* 

[0 0 5 2] £fc, 1^0^2©I»1(^» 

#fr£4R (ISl 0) (co^Tte. #St*2 i<nUft& 
^^T*»»7/M^13 («/h^>f/^tt*^6 1) 

o) (Dmmmm^&m&zzkfc-^mbte*)^ mm^ 

[0 0 5 3] ^fc, Ji3*^SBl&t/SB2«Z5||Jfi?gttW» 

^>f^«*^6 1 Sra^-e*»£4E 7 1 l:8^t6:i: 
[0 0 5 4] ^fc. ±^1^2^M(7)S 

m^m^xti^ u^^j^m^e i&^mfcm+t 

40 ^ot, tR/h4r>f/UR3ff : F-6 1 <D*»3ltR 7 1 — 

^l-. ^^St57 1 (D^^j5{iSt/,^^j;t^T\ 

fc, «/J^-f l^lg7 1— <Dm&& 

[oo5 5] te^M) ar, *2£Wiz.mz>itmftMi£ 

so omi^Hi&^ffio^rft^ffiv^T. v-y ^ls hi: 
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ffi^Tfe^-if (VCSEL) 2fctf7* h^>f H (p 

[0 0 5 6] 2 COlSfflWI fc LTtt, -hS£tf>» 1 ^SIJ6 
^ffi^ifeSrfflv^, v-y S I _b^K38«if^ 

(HBT) £g£tt£ 0 LTx J**«Rfcif*> 

^^TM*f/M^ 1 3 >T /V-tt*^ 6 1) 

[0 0 5 7] ^3 (DJS^^J t Ltfi, fftftf8fT?& 
£ffll^-C\ ftJKh^V^^ (TFT) 0>ftfr9fcl* ia 

S^TFT/at^tMWh Iil:M6TFT 
\z&\,^XVk'bi'!) nyhyy^^^MSi-MU 

[oo58] jg 4 ^isffl^j ^ LTK, m^yt^mmxh 

(TFT) CD^tM-, |R/J^>y 

[0059] (Bft3t^ss«) ^.Tx *mimm<Di&m 

L*^&R«i-S. H 1 2 W*SIJ6^»o«$t3t^« 

(3§5feH§^) 9£. 

zi&mtFimms&xfimjtmib&ffiz-x^z* &m$rm 
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M 3 ttftJhS 4 J: t) Sfi 2 9t \zK h fix v > 3 0 

[0 0 6 0] *fc, #*EL«Jlltf>5*>* WISELY 
■7-9Sr»^'C^jhg4^K»fl!l^*ffi^t, mil 7, 8 
Sr^tf E L 9 iz*t IX^^gxt^ <£> £i£#r 
-T5*tiha5«3 2 0^^$^ TV >5 o 

[006 i ] mitS4±{z*/<?,? y ^-w^-^u 

10 5 0 

[0 0 6 2] ^^T% il2l^t#«EL^HH 

mmxfov. ifi2«^^txii, *4rsa^ri6 
-K #y#— k ^yx-r^7-h^^g 

20 fct, SS«:^SlXfcoXtJ;<, T/i^-t- 

[0 0 6 3] ii8(t ^y^^^^tt (I TO : 
Indium Tin Oxide) ^^£>&£S^SXfeoT7fe£3S 
«Bri6T-fc6o jE7L(6iHJi6^ fltfi, hy^m^/w 
T^>^f* (TPD) . 7|j~/V 

^IHMWId^iS, *#WlCf4, MBg6 3-7 0 2 
30 57^^63-175860 2-13 
5 3 5 9f s 1^2-135361^ [12-2 0 9 98 
8 fR)3-37992-5§-, [513-152184 

^r5^«*#:iS»4L<, ^Xt)4, 4* - fcr* (N 

(3-^f/v7x-^) -N-^^^^r^y) t:^^ 

[00 6 4] /jC*3. HETLIiilStcft^TiETL^AS^^ 

40 Am<Dm&ttnk LXIi, «x.[f«7^n^> (C 
uPc) /Jfyrh7t Knft7xr:/V7x^lxy 

■C*>6^y 7x^i/yt'-uy, i, i - 1'^ - (4- i 
N, N-v* h y ;U7 ^ / ^ni^/v) i/^D^^ifv, h 

yj* (8-t Kn^^yyy-^) r/v^;^^^^^ 
**fe>ttSds. #l:S7^p^7^y (CuPc) 

[0 0 6 5] &XM5<DJ&fffiftb LXfl, ®Lft^<Dm 

so #0 ^c^tDtixi/^ hp^; ^y-tv^t*»^fflpr 
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JS. 8- fc Ko^y y ^J:t/-t^«»flc(0&JR«f»:, 

ft:*. *fc«WffiB85 7-5-1 7 8 1. IP] 5 9 - 1 9 4 
3 9 3^«*tw|E*$ttTV>S^*p<Ot^!6 s ttffl^rfie 
8*7117^^-^^ (Al) ^^v^-A 
(Mg),4(Au),8(Ag) «^&ft«ftJR«tt 

[0066] m&7 h&ytm5k<Dffi\z, m+m 

3-7 0 2 5 7f, [^6 3-1 7 5 8 6 0 f<k^ *£Hi 
¥2- 1 3 5 3 5 9^ |5]2- 1 3 5 3 6 If, [P] 2 - 
2 0 9 9 8 8f, [r!3-37992^- s |^ 3 - 1 5 2 1 
8 4^*|C|E«c$tl-CV>6t>O^^Stl. #1^2 

- (4- b'^^^y^) -5- {4 - t-zf^/vy^^ 
)V) -l, 3, 4-^-^r-^^r>^— 

r^h^y:^ hyx (8-^yyy-^) ta^~ 

[0 0 6 7] H^Lftt^S, *H*^ffi«*«lELi6R 

- * I* i: ic&fi 2 KES $ ti 

^i?x?*?Y74 t f y^h7y^^f(DiifflTFT 

[0 0 6 8] ***?BlB-ett, #wiRfe 

y ^ h 7 v ^ ^ t f T^ftt? o I:, 
5 0 rco^/h^y =!> h7^^^*K«j#*t«, ±a 

[0 0 6 9] mtcj:f9, TFT^fflV^^Klt^ 
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[0 0 7 0] *HJfi^ffi^l6ffl«l-«6««5t^ 

h y * ^ffl^*^|6B Lfc^ 
<n — W £ *i- h <d xh 5 o 

[0 0 7 1 ] CCO^JItE LgfS 1 W\ \B\&mx3bZ>m 
10 14 tc^-f <fc 5 I^S^liC ttft<a£Slk 131^ - 
ti?>3feSj»l 3 1 teMLX&m-irZXfaizmxfiZtii&n 

mn&mt&mMi 3 3 t^tti^timm^tit^(DX\ 
^tii 3 i&t/«*j»i 3 2o#«^fe^ mil?! (® 

[0 0 7 2] fg^Jj! 132 text Lttt, >V h 1/ V s ^ 

20 /isisy * &ffiz_z>fe&mmmm&3 8 0 jx-ci^ 
LT^fs^sy- hmffi{-«^*tL6*i<o h7^ 

^^ 3 2 2 ^ COO^ICO h^V^X^ 3 2 2^UT 

m^-#si 3 2^e>«i(&sn5iii««^-s:««F+5««f» 

Mc apt, ftStfc a pldJ:o"C{ft«fSttfcii/«« 
h SiX-5» 2 (Z) h7V^^ 3 2 4 

^0120 h7^^^ 3 2 4lr^tT*Ifeli 

1 3 3 n^^i^i t # \^&m&vM 1 33H 
K»s«ti&sj«tL5&tpro*«ffi 3 23t, c^Hf^msi 

30 (mm) 3 2 3 2 2 2 fcOBfclJK* 

^ti^ytu m^tm) B60tt>mnhtix^^> o 

[0 0 7 3] CCT% $l(Dh7y^^ 3 2 2M$ 

2 CO h7^^ 3 2 4«, i^lIgjS^f 1 1 

[0074] rc^J: SftWrt^tfcl^ 3 1 & 

mWlZtlXmi <0 Vyl/i?*? 3 2 2^^-^^/^^^^ 
■^tD^ #(7)fg^l 3 2(^tfiWSIc a pt-«i^ 
K^icapcO«[^i:t, I2^)h7y 
40 240«itttt^R«5 0 ^Lt, $2«F7 

3 2 4cDft^^LT*IfelSl 3 3^ 

hmmmm3 2 3\zmmmti, $^ic^g3 6o^ 

ilDTx^rnjmffi2 2 2\znffifc1fctlZ>Zk\zS:*)^ $£Jt 

[00 7 5] («^««) ±l5HiS^fficom^3t^^g 
SmtSco— ^J^^Lfc^ffiH!T*fc5o (Hi 5lcioV>T. 

1000 temmmu^te*^ stiooi 

50 fB^m^3t^e$rffiv^^a^^bTV^ 0 
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[0 0 7 6] m 1 6 tt, R«FffH!«^««(0-«Sr^ L 
fc)»aE|-e*)So gI16t-^V^X. fiffllOOflfiftt 
#ft:Sr^:U *f^-l 1 o ifi_biao«ft*^«*fflv^ 

[0 0 7 7] H17H, ^/n, /^a Wj?if<08Mt 

ffl«««3a««^-«**Lfc<i*aia-e*)6 0 inn 

*5l^X, W^l 2 0 0 ttlf #ffl.S36B. W-8-l 2 0 2» 
K4i?©A*», «F*1 2 0 4tti##^3@£§B 
«F#1 2 0 6ttJiia^B«*^S6B«rfflv^«^ 
£fl£?FLXV>£ 0 10 

[oo78iai5^ai7 tt-tn+mssit. ±m 
[oo7 9] &*5, *»n^K<mfiEB»-be%tt«tt(c 

[0 0 8 0] 

immnffiwrnw] 30 

[Hi] Sl coHife^ffi(c:# 6 *»«s*ami6(OSSig 

im 2 ] p3±^®}it^fc(D^ 2 jm^-rmmmmm 

Xfc£ Q 
Xfc<5 0 

[m 4 ] m±(DMmjjm<Dm 4 xg£^-2-ms§$T®0 

Xfc£ 0 

X*foZ> 0 40 

me] m±(nmmjjfe<Dm e jm^^mmmmm 

X*fc5 0 

[0 7 ] ^-h^Kit^feo^ 7 xg^^i-ms&SrffiH 
x£>£ 0 
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X$>£ 0 

[0 9 j m±<D$imjj&;<Dm 9 xa£^-rs»&B?r®0 

X&£ 0 

[0 1 0 ] ra±tf>sie#ft<z>g& 1 1 xg£^-rs[B&®r 
[011] *»w^»je^ft-ef^« l/c*Q[h]^o~ 

[012] *H»i^l^^^gf(7)IfflSi®gJx* 
[013] I^Ji^«ft*^KB^W3K*fB«-«r^Brffi 

[014] TfT^zf-v h y **Stf>*^36BS:?jW- 
IU&8I3X&£ 0 

[015] *H^ffi^mSt3te^B*<iAfc®^« 

[016] *n*^ffi(Dm^^B^ii^fcm^« 

[017] *HJS^^«^3fe^B^«xfcm^« 

[018] mx<n*^ v y Ywmm^-m^-r 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
integrated circuit which improves the use rate of a 
semiconductor substrate where a semiconductor 
element is formed and decreases waste of 
manufacturing processes for the integrated circuit, a 
manufacturing circuit for the semiconductor integrated 
circuit, a semiconductor element member, an 
electrooptic device, and electronic equipment. 
SOLUTION: On the substrate 1 0 of a semiconductor, a 
semiconductor device (semiconductor element) 13 is 53 
formed and only a function layer 1 2 which is a surface 
layer on the substrate 10 and includes the 
semiconductor device (semiconductor element) 13 is cut 

into fine tiles apart from the substrate 10. - K ^ ^ 
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